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introduction

Tropical Montane Cloud Forest (TMCF) /Moss Forest

* A type of forest ecosystem that typically occur between 1500 m and 3 000 m
above sea level, situated within an altitude range of about 300 m. “forests that
are frequently covered in cloud or mist” (Hamilton, 1995).

Bio-indicators

* Living organism that can be used to state the condition of the health level of an
ecosystem (Poikolainen, 2004).

Biomonitering

* Use of responses of certain individual plants species or plant associations at several
biological organization levels (Kuang, et al., 2007).

Altitudinal Zonation

* Altitudinal zonation is used to account for the discontinuities associated with altitude
in mountain areas (Lecompte M. and Alexandre F.,,1996).



TMCF

Moss Forest

The tropical montane cloud forest or
also known as moss forest.

Made of ecosystems with distinct
floristic and structured form.

It usually appears as a relatively
narrow altitudinal zone where the e
atmospheric environment is persistent,
frequent or seasonal cloud cover at
the vegetation level.

Surrounding cloud or wind-driven
clouds propose more atmospheric

Figure 1. Generalized altitudinal forest formation series in the humid tropics.

connection through reduced solar B sere o e

radiation with vapour deficit, canopy e BN
wetting, and general suppression of
evapotranspiration, (Hamilton et al., ate. 300 e -/-—‘f;\'\\— --------------- o

1993. :

Sea level

Fig. 412. Diagram showing hot and cold air currents on the sides of Mount Kina Balu in
Borneo, meeting and condensing at the Nepenthes zone. (Adapted from Burbidge.)

(L.A Brujinzel, L.S Hamilton)



TMCF

Southeast Asia cloud forest contains more than half of Tropical Montane Cloud Forest
around the world, an area of about 32 million hectares.

In Malaysian mountains, cloud Forests usually are made of shorter trees with higher stem
density that are of twisted branches and twigs, solid crowns, sclerophyllic leaves that are
smaller in size.

Malaysia's cloud forest, can be said to be some of the best-documented in the region.
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literature review

Moss as Bio-indicator

Mosses can be found on
every conti-nent and in
every terrestrial ecosystem.
Mosses play a crucial role
in preventing soil erosion
and conserving large
amounts of water, acting as
a water budget of local
ecosystems (Poikolainen,
2004; Fernandez et
al.,,2006; Wang, et al.,
2008; Cui, et al. 2009).

It is also generally
refered to all organisms
that provide certain
information on the
environment or the quality
of environmental changes
(Poikolainen, 2004).

MOSS AS
BIOINDICATOR

Mosses as bioindicators
reflect elevated sulphur
dioxide (SO2)
concentration,
accumulation of Heavy
metals and other
The term bioindicator is contaminants emitted to

used commonly to an the atmosphere from
organism, that depicts the nq'rurql'qnd
occurrence of pollutants anthropogenic sources.
on the basis of reactions,
morphological changes or
concentrations.
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problem statement
-]

Types of
TMCF species of

Influence and moss found, Type and

level of
pollution of
local areas.

dominant its physical
species of attributes
mosses. and it’s
susceptibility.




research question and purpose of study
-

Research Question: Purpose of Study

=l What are the landscape characters

1 To further understand the
and ecosystem of Tropical Montane

Cloud Forest (TMOF) or “Moss effect of human interaction

Forest”? with the ecosystem of
=l What are moss, its species and using Tropical Montane Cloud
it as bio indicators? Forest using moss as bio
=l What are the types of pollution that indicators 'rhrough Bio

exist and its effects? . .
Monitoring .
=l What are the environmental impacts

to the disappearance of the Moist

Forest Ecosystem?



Limitations /Threats
S

The definition of moss forests is controversial and unsure, as it is difficult to

make a definite distinction between true “moss forest” and general montane rain
forest.

Ecosystems and biodiversity of Southeast Asia Moss Forest are seriously imperilled
and extremely volatile.

Cloud forest is proven or are known to be of the world's most endangered
ecosystems.

Over the past 20 years, cloud forests worldwide have been disappearing at

nearly twice the rate of average global deforestation is becoming a critical
issue  which the trend has been recognised and admitted by the UN
Intergovernmental Forum on Forests (Aldrich et al., 2001).



Limitations /Threats
O

Studies on forest clouds accounted for only 5 percent of the total biodiversity research in
Southeast Asia, compared with 74 percent for lowland forest, their rate of loss exceeds
that of lowland tropical forest in an even faster rate.

Annual forest loss in the hills and tropical mountains is 23 percent faster compared
with lowland tropical forests and much less publicised.

Tropical Montane Cloud forests in the northern Andes, 90 percent are already gone.

Country Forest cover (thousand hectares) Annual percent deforestation rate 2000-05
Total Cloud (above 1200 meters) Total forest cover Primary forest cover
Brunei Darussalam 442 7 -0.69 -5.88
Burma 34,419 4324 -1.35 n/a
Cambodia 9335 72 -1.90 -2.59
104,98
Indonesia 6 19,503 -1.61 -3.05
Lao PDR 12,561 913 -0.45 n/a
Malaysia 19,292 2361 -0.65 n/a
Philippines 5789 898 -1.98 n/a
Thailand 14,762 2771 -0.40 -0.7
Timor-Leste 507 nla n/a n/a
Vietnam 9819 1533 2.06 -1.14




Limitations /Threats
=

Countries with large net changes in forest area 2000-2005

I >0.50% decrease per year
I >0.50% increase per year
- Change rate between -0.50 and 0.50% per year



research design
-

Quantitative research.

Methodology

Dependent Vairables:

Stage 1 l
Statement of research

Introdulction | -Vegetation Character

Identification of problem, aim, objectives of study

- Moss Species

Stage 2 Lterature Review - Micro Climate
Data Collection
i TMCF
- Physical aspects |ndependen1' Chq I’GCTer:
ii.  Moss
- character, sp., susceptibility .
iii.  Landuse - AItltUde

______________________________________________ i___________,__,____,________________,___________

Stage 3 Methodology }_‘ - Zone
Methodology
- Landuse

Secondary Data
Primary Data i Books
ii.  Journal
i.  Collected Data iii.  Thesis °
v s Instrumentation

""""""""""""""""""""""""""""""""""""""""""""""""""""""" Researcher-completed instrument

Stage 4 —i Data Analysis }—

Data Analysis l

Moss species (Observation)

| Research Findings l

---------------------------------------------------------------------------------------------- Pollution Level (Experimentation)
Stage 5
Fitnc?ings and Recomenduﬁonsl

Conclusion I

I Type of pollution (Experimentation)

| Suggestions and R dati ]




data collection, analysis and setting
-

Data collection: Setting:
Random sampling Fraser’s hill, Pahang
Air drying Cameron Highlands, Pahang

Microwave digester
(Spectrophotometer)

Data analysis using:
Anova/Linear regression

Pearson product moments
corellation

SPSS statistical package



location and findings

Location Findings

Fraser Hill (Pahang)
CHANGE OF VEGETATION ZONES WITH ALTITUDE

when the altitude incline so will its
humidity but the temperature would
be the opposite.

The highest altitude of Pamah trail
have recorded 23.2°c at the altitude
828m, Pamah trail 20°c (1232m) and
The Abu Suradi Trail 19.6° (1279).

Upper Montane Forest

(1,500 - 3,000m asl|
1500m

1200m 1 % Lower Montane Forest
) | (1,200 - 1,500m asl|

The species namely found at Abu
Suradi trail and Pamah trail are

200m

UpperDipterocarp Forest l.Minutirameum, Plagiothecium

{750 - 1,200m asl|

miquelii, T. singapurense and Taxi
thelium isocladum.

600m

- .""
Hill Dipterocarp Forest
{200 - 750m asl]

300m




location and findings
e

Pamah Trail
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location and findings
e —

Location Findings

Cameron Highlands are nestled at
elevations from 1,100 meters (3,600 ft)
up to 1,600 meters (5,200 ft) above sea
level

Mean annual temperature of 18 °C
(64 °F).

a1 Erinchang Temperature seldom rises over 25°C

zosam (77 °F) during the day while at night, it
rarely drops to 9 °C (48 °F) only at the
higher elevations.

Cameron Highlands

Approximate Elevation

Equatorial / Kza Farm
1.6Z&m

Tanah Rata
1.400m

Ringlet / Lakehouse
1.000m



location and findings
e —

Brinchang and Mini Irau Trail

Mount Irau
- (2050m)
Mount Brinchang ol
(2000mm) g Sungai Palas
b BOH Teahouse ¥+,
: ..’t. :
’ S, '
] Yeannan, ‘l
Mossy and Montane , """-;"




findings

Microclimate x Altitude

Pamah Trail Abu Suradi Trail
Altitude (M)
865 1300
860 1290
855 1280
1260
845 . ]
Wind Velocity 4,5, Wind Velocity
840 Temperature |, / T
835 = ———  —o—Altitud _ emperature
o Itude 1230 —o—Altitude
830 1220
825 1210
820 P h T P h T P h ! P h ! 1200 T T T T T 1
ama ama ama ama N Y s N e 6
Trail 1 Trail 2 Trail 3 Trail 4 %‘5 %‘5 g.‘ %‘3 %.& %§
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findings

Microclimate x Altitude

BrinchangTrail
2030

2020
2010

2000 7 < ¢

1990 /

1980 +—— . .
/ Wind Velocity

1970
A . / Temperature

1960 —o—Altitude
1950

1940
1930 T T T T T 1




findings
-

Heavy Pamah Trail Abu. S Trail Brinchang Trail M.Irau Trail o
Metals Toxicity Level
Total | Mg/Kg SD Total | Mg/Kg SD Total | Mg/Kg SD Total | Mg/Kg SD
= ) ) L 17.916]  71000.000
535243 | 44.604 |£39907(334142| 18563 | £14.66 |106592| 5922 |+6572[152.938| 16.993
= i } o  |+0304 0.049
0083 | 0007 |£0007 | 0000 | 0000 | +0 | 3111 | 0173 |£0424| 2044 | 0227
Mn . . +0.034 600.000
7459 | 0.622 |+0286 | 5245 | 0291 |+0246| 2727 | 0.152 |+0.038| 0608 | 0.068
Fe i » i 18154 250.000
279529 | 23294 [£20513(146569 | 8143 | £677 | 84410 | 4689 |+4951 | 74404 | 8267
o ) +0.005 8.000
0.038 | 0.003 |£0002 | 0017 | 0001 |£0.001 | 0062 | 0.003 |+£0.006| 0.041 | 0.005
L ) +0.195 40.000
0340 | 0028 |+0026 | 0159 | 0009 |+£0005| 1961 | 0109 |£0207| 1495 | 0166
Cu 0.000 +0.000 30.000
0265 | 0022 |+0015| 0502 | 0028 |+£0028| 0000 | 0000 | +0 0.000
Zn . . N i ) ) +0.145 50.000
5748 | 0479 |+0167 | 8785 | 0488 | £0.14 | 7539 | 0419 |+0.178| 3.793 | 0.421
i +0018 0.050
0392 | 0033 |+0025| 0152 | 0008 |+£0011 | 0092 | 0005 |£0008| 0136 | 0015

Heavy metal total, average and standard deaviation quantity.



Advantagous of study
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conclusion
R

The microclimate and altitude of the area has

impact and creates the opportunity for cloud
forest/TMCF to exist.

The microclimate has direct impact on the
vegetation characteristic.

The heavy metal content within the samples are non
toxic except for Chromium.
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